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Description
TECHNICAL FIELD

[0001] The presentdisclosure relates to a field of com-
munication technologies, especially to a charging control
method and a charging control apparatus, an electronic
device and a storage medium.

BACKGROUND

[0002] In related arts, a terminal is charged based on
acharging powerlimited in a charge protocol when charg-
ing. The charging power included in the charge protocol
belongs to a large-power and high-voltage charge pro-
tocol to ensure that the terminal may quickly complete
charging. However, when the terminal is charged in an
operating state, due to an overhigh voltage required by
the terminal in the charging process, operating states
supported by other circuits in the terminal are easily in-
terfered, which leads to an abnormal state or interruption
of operating, further affects user experience.

[0003] CN104835990B discloses a charger charging
method and system based on low-power Bluetooth.

SUMMARY

[0004] To overcome the problems existing in the relat-
ed arts, the present disclosure provides a charging con-
trol method and a charging control apparatus, an elec-
tronic device and a storage medium.

[0005] According to a first aspect of the embodiment
of the present disclosure, a charging control method is
provided, which is applicable for a first terminal. The
method includes: monitoring a Bluetooth communication
state between the first terminal and the second terminal
in a process of charging the first terminal when perform-
ing Bluetooth communication with the second terminal.
When the Bluetooth communication state is monitored
to be in an abnormal state, a charging power for charging
the first terminal is adjusted based on a charge protocol
supported by the first terminal.

[0006] Optionally, adjusting the charging power for
charging the first terminal based on the charge protocol
supported based on the first terminal includes: determin-
ing whether a current charge protocol supports to adjust
a charging power for charging the first terminal to a first
charging power, the first charging power being less than
a charging power threshold, the charging power thresh-
old being a charging power corresponding to the Blue-
tooth communication state between the first terminal and
the second terminal being in a normal state before
switched to the abnormal state from the normal state.
When the current charge protocol supports to adjust the
charging power for charging the first terminal to the first
charging power, the charging power for charging the first
terminal is adjusted to the first charging power based on
the current charge protocol, when the current charge pro-
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tocol does not support to adjust the charging power for
charging the first terminal to the first charging power, de-
termining a charge protocol supporting the first charging
power based on a charging detection sequence corre-
sponding to the charge protocol supported by the first
terminal, and adjusting the charging power for charging
the first terminal to the first charging power based on the
charge protocol supporting the first charging power.
[0007] Optionally, adjusting the charging power for
charging the first terminal to the first charging power in-
cludes: when the current charge protocol is a charge pro-
tocol supporting a plurality of voltage classes, and a volt-
age class corresponding to the first charging power exists
among the plurality of voltage classes, adjusting a volt-
age class to a voltage class corresponding to the first
charging power.

[0008] Optionally, adjusting the charging power for
charging the first terminal to the first charging power in-
cludes: when the current charge protocol is a program-
mable quick charge protocol, adjusting the charging pow-
er for charging the first terminal to the first charging power
by adjusting a charging voltage of the first terminal to a
first charging voltage, and/or adjusting a charging current
for charging the first terminal to a first charging current.
The first charging voltage is less than a charging voltage
threshold, and the first charging current is less than a
charging current threshold, the charging voltage thresh-
old and the charging current threshold being a charging
voltage and a charging current corresponding to the Blue-
tooth communication state between the first terminal and
the second terminal being in the normal state before
switched to the abnormal state from the normal state.
[0009] Optionally, the charging control method further
includes: determining a current electricity quantity of the
first terminal. When the current electricity quantity of the
first terminal is greater than a first electricity quantity
threshold, determining that whether the current charge
protocol supports to adjust the charging power for charg-
ing the first terminal to the first charging power. When
the current electricity quantity of the first terminal is less
than a second electricity quantity threshold, initializing a
communication interface circuit based on Bluetooth com-
munication of the first terminal on a basis of a retry mech-
anism, in which the first electricity quantity threshold is
greater than the second electricity quantity threshold.
[0010] Optionally, the charging control method further
includes: setting the voltage supported by an audio bus
interface based on the Bluetooth communication of the
first terminal to a first voltage, in which, the audio bus
interface supports a plurality of voltages, the first voltage
being a voltage higher than a transmission voltage
among the plurality of voltages, and the transmission volt-
age being a voltage before the Bluetooth communication
state between the first terminal and the second terminal
is switched to the abnormal state from the normal state.
[0011] Optionally, the charging control method further
includes: setting a communication speed rate supported
by an audio bus interface based on the Bluetooth com-
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munication of the first terminal to a first communication
speed rate, wherein, the audio bus interface supports a
plurality of communication speed rates, the first commu-
nication speed rate being a communication speed rate
lower than a transmission communication speed rate
among the plurality of communication speed rates, and
the transmission communication speed rate being a com-
munication speed rate before the Bluetooth communica-
tion state between the first terminal and the second ter-
minal is switched to the abnormal state from the normal
state.

[0012] Optionally, monitoring that the Bluetooth com-
munication state is in the abnormal state includes: when
detecting decoding failure by the audio bus interface, de-
termining that the Bluetooth communication state moni-
tored is in the abnormal state.

[0013] According to a second aspect of the embodi-
ment of the present disclosure, a charging control appa-
ratus is provided, which is applicable for a first terminal.
The apparatus includes: a monitoring module, configured
to monitor a Bluetooth communication state between the
first terminal and the second terminal in a process of
charging the first terminal when performing Bluetooth
communication with the second terminal. An adjusting
module, is configured to, when the Bluetooth communi-
cation state is monitored to be in an abnormal state, ad-
just the charging power for charging the first terminal
based on the charge protocol supported by the first ter-
minal.

[0014] According to a third aspect of the embodiment
of the present disclosure, an electronic device is provid-
ed. The electronic device includes: a memory, configured
to store instructions; and a processor, configured to call
the instructions stored in the memory to execute any one
of the above charging control methods.

[0015] According to a fourth aspect of the embodiment
of the present disclosure, a computer readable storage
medium with instructions stored thereon is provided. The
c instructions execute any one of the above methods
when executed by the processor.

[0016] The technical solution provided in the embodi-
ment of the present disclosure may include the following
beneficial effects. With the charging control method pro-
vided by the present disclosure, whether a process of
charging the first terminal affect the Bluetooth communi-
cation between the first terminal and the second terminal
may be determined by monitoring a playing state of a
multimedia file. When the playing state of the multimedia
file is monitored to be in the abnormal state, the charging
power is timely reduced to guarantee normal Bluetooth
communication between the first terminal and the second
terminal, which may further reduce interference of the
charging power on the Bluetooth communication, to en-
sure the media file to be played normally, and improve
user experience.

[0017] It should be noted that, the details above and
as follows are exemplary and illustrative, and do not limit
the present disclosure.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0018] The drawings herein are incorporated into the
specification and constitute a part of the specification,
show embodiments in conformity with embodiments of
the present disclosure, and explain the principle of the
present disclosure together with the specification.

Fig. 1 is a schematic diagram illustrating a charging
interference audio path according to an embodiment
of the present disclosure.

Fig. 2 is a schematic diagram illustrating an archi-
tecture of a terminal audio path circuit according to
an embodiment of the present disclosure.

Fig. 3 is a flowchart illustrating a charging control
method according to an embodiment of the present
disclosure.

Fig. 4 is a flowchart illustrating a charging control
method according to another embodiment of the
present disclosure.

Fig. 5 is a flowchart illustrating a charging control
method according to yet another embodiment of the
present disclosure.

Fig. 6 is a flowchart illustrating a charging control
method according to still another embodiment of the
present disclosure.

Fig. 7 is a block diagram illustrating a charging con-
trol apparatus according to an embodiment of the
present disclosure.

Fig. 8 is a block diagram illustrating an electronic
device according to an embodiment of the present
disclosure.

Fig. 9 is a block diagram illustrating a charging con-
trol apparatus according to another embodiment of
the present disclosure.

DETAILED DESCRIPTION

[0019] The example embodiments will be described in
detail here, and examples thereof are shown in the ac-
companying drawings. When the following descriptions
refer to the accompanying drawings, unless otherwise
indicated, the same numbers in different drawings rep-
resent the same or similar elements. The implementa-
tions described in the following example embodiments
do not represent all the implementations consistent with
the present invention. Rather, they are merely examples
of the apparatus and method consistent with some as-
pects of the presentinvention as detailed in the appended
claims.

[0020] Thecharging controlmethod inthe embodiment
of the presentdisclosure may be applicable for a scenario
where afirst terminal performs Bluetooth communication
with the second terminal during a charging process. The
first terminal may play audio files and make voice com-
munication based on Bluetooth communication with the
second terminal, which is introduced by taking the sce-
nario where the first terminal and the second terminal
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plays a media file through the Bluetooth communication.
[0021] Forexample,aschematicdiagram of acharging
interference audio pathisillustratedin Fig. 1. In aprocess
of charging the first terminal through a charge adapter,
a high voltage is stored in a battery of the first terminal
through a Charge-Integrated Circuit Chip (also refers to
as Charge IC) interface. During the process of the first
terminal and the second terminal playing the media file
using the Bluetooth communication, a Wireless Access
Point (also referred to as AP) is connected to a Bluetooth
communication interface through a media bus interface,
such as a Serial Low-power Inter-chip Media Bus (also
referred to as SlimBus) interface, and establishes the
Bluetooth communication with the second terminal
based on a wireless communication technology, and the
media file in the first terminal is transmitted through the
SlimBus interface in the first terminal to the second ter-
minal for playing based on the Mobile Industry Processor
Interface (MIPI) protocol. Therefore, playing the media
file through the second terminal may be realized. The
SlimBus interface may also be referred to as a low power
chip serial media interface. The MIPI protocol is an open
standard and a specification established for mobile ap-
plication processors and initiated by MIPI Alliance. Dur-
ing a transmission process, a communication voltage of
the SlimBus interface may be relatively low.

[0022] However, based on a circuit distribution inside
the terminal and a position relationship between an out-
put path of a charging chip and the Bluetooth communi-
cation interface, in a process of the first terminal being
charged, and performing media file playing based on the
Bluetooth communication with the second terminal, a sig-
nal generated by high voltage passing through the by the
output path of the charging chip is in an up-down overlap
state with a signal passing through the Bluetooth com-
munication interface. A fluctuation of a high voltage gen-
erated during charging attract electrons of the up-down
overlapping signal based on an electric field force, to
cause a voltage between the AP and the Bluetooth com-
munication interface to be interfered, that is, an interfer-
ence coupling phenomenon generates, which result in
increasing of a communication voltage in the SlimBus
interface, and affects the Bluetooth communication be-
tween the first terminal and the second terminal, and fur-
ther affects the playing state of the media file and user
experience.

[0023] In view of this, the present disclosure provides
a charging control method, capable of determining the
Bluetooth communication state between the first terminal
and the second terminal by monitoring the Bluetooth
communication state between the first terminal and the
second terminal in real time in the process of charging
the first terminal. When the communication state is ab-
normal, the charging power for charging the first terminal
is adjusted timely to ensure that normal Bluetooth com-
munication between the first terminal and the second ter-
minal may be performed during process of charging the
first terminal. In one example, a type of the first terminal

10

15

20

25

30

35

40

45

50

55

or the second terminal may include a mobile terminal,
such as a mobile phone, a tablet, a notebook. In another
example, a structure of the first terminal or the second
terminal may include a double-sided screen terminal, a
folded screen terminal, a full-screen terminal, etc. In an-
other example, a type of the second terminal may also
include a terminal that may play a media file, such as a
Bluetooth headset, a media player.

[0024] In one embodiment, when the first terminal is in
aprocess of being charged, and performs media file play-
ing based on the Bluetooth communication with the sec-
ond terminal, the Bluetooth communication state be-
tween the first terminal and the second terminal is mon-
itored in real time, and a playing condition of the media
file may be determined. When the Bluetooth communi-
cation state between the first terminal and the second
terminal is monitored to be in an abnormal state, the
charging power for charging the first terminal may be
adjusted timely to ensure that in the process of charging
the first terminal the normal Bluetooth communication
may be performed between the first terminal and the sec-
ond terminal, and the media file may be played normally.
[0025] In another embodiment, an audio path circuit in
the first terminal may be illustrated in Fig. 2. Fig. 2 is a
schematic diagram illustrating an architecture of a termi-
nal audio path circuit according to an embodiment of the
present disclosure. The terminal audio path circuit at
least includes various kinds of hardware as follows: a
Wireless Access Point (AP), a Modem, a wireless com-
munication module, a Digital/Analog Convertor (DAC), a
Codec and a smart PA. The Modem may translate digital
signals of acomputer into pulse signals that may be trans-
mitted through an ordinary telephone line, and the pulse
signals may be received by another Modem at the other
end of the line and translated into a computer under-
standable language. A DAC, also referred to as a D/A
converter, is a device that may convert digital quantities
into analog quantities. A Codec is a device with coding
and decoding functions in digital communication. A smart
PA is a kind of amplifier. In various hardware, a Pulse
Code Modulation (PCM) is adopted for data interactions.
The PCM is a modulation mode that may sample, quan-
tize and code a continuously changing analog signal. The
AP establishes a Bluetooth communication connection
with the second terminal based on the wireless commu-
nication module through a Bluetooth communication in-
terface, and then transmits an audio to the second ter-
minal for playing by the second terminal. The Codec may
be connected to a microphone (MIC) interface. The MIC
interface includes a Main interface and a sub deep bass
output interface for outputting a primary channel and a
deep bass in the audio. The smart PA may be connected
to a speaker (SPK). It should be noted that the above
circuits are only configured for reference, and the internal
circuit distribution settings of the terminal are not limited
in the present disclosure. In one example, the Modem
may be provided in the wireless communication module.
In another example, the DAC may be provided in the
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Codec.

[0026] Fig. 3 is a flowchart illustrating a charging con-
trol method according to an embodiment of the present
disclosure. As illustrated in Fig. 3, the charging control
method is applicable for a first terminal, which includes
the following blocks.

[0027] Atblock S101, aBluetoothcommunication state
between a first terminal and a second terminal is moni-
tored in a process of charging the first terminal.

[0028] In the embodiment of the present disclosure,
the first terminal and the second terminal may establish
a communication connection, and when playing the me-
dia file, the first terminal may play the media file through
the second terminal based on the communication con-
nection with the second terminal. The media file may in-
clude an audio file such as a music file, or a recording
file, which is not limited in the present disclosure.
[0029] Basedonthe foregoing,inthe process of charg-
ing thefirstterminal, when the mediafile is played through
the second terminal based the Bluetooth communication
between the first terminal and the second terminal, the
Bluetooth communication between the first terminal and
the second terminal is easily interfered, caused the Blue-
tooth communication not to be performed normally be-
tween the first terminal and the second terminal, which
may affect a playing condition of the media playing and
causes the playing state to be in the abnormal state. For
example, there may exist incoherently playing, noise or
playing interruption during the process of playing the me-
dia file. In order to ensure that the media file is normally
played by the second terminal in the process of charging
the first terminal, the first terminal responds according to
playing the media file based on the Bluetooth communi-
cation with the second terminal in the process of charg-
ing, and monitors the playing state of the media file in
real time, so that abnormally playing of the media file may
be found timely, and the progress of charging the first
terminal may be modulated timely.

[0030] Atblock 5102, when the Bluetooth communica-
tion state is monitored to be in an abnormal state, the
charging power for charging the first terminal is adjusted
based on a charge protocol supported by the first termi-
nal.

[0031] In the embodiment of the present disclosure,
when the Bluetooth communication state between the
first terminal and the second terminal is monitored to be
in the abnormal state, it indicates that coupling interfer-
ence between an output path of a current Charge IC in-
terface and the SlimBus interface easily affects the nor-
mal Bluetooth communication between the first terminal
and the second terminal. Therefore, when the Bluetooth
communication state between the first terminal and the
second terminal is monitored to be in the abnormal state,
the charging power for charging the first terminal is ad-
justed based on the charge protocol supported by the
first terminal, to reduce an influence of the coupling in-
terference between the output path of the current Charge
IC interface and the SlimBus interface. Thus, the normal
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Bluetooth communication between the first terminal and
the second terminal may be guaranteed, and a stability
of transmission of the media file is enhanced, further the
user experience is improved. For example, the charging
power for charging the first terminal may be adjusted in
a manner that reduces the charging power for charging
the first terminal.

[0032] In one example, when the Bluetooth communi-
cation state is monitored in the normal state based on
the monitoring of the first terminal, it indicates that cou-
pling interference between the output path of the current
Charge IC interface and the SlimBus interface is not
enough to affect the normal Bluetooth communication
between the first terminal and the second terminal.
Therefore, when the Bluetooth communication state is
monitored in the normal state, it is not required to adjust
the charging power for charging the first terminal.
[0033] In the above embodiment, in the process of
charging the first terminal, the first terminal may deter-
mine the Bluetooth communication state between the first
terminal and the second terminal by monitoring the play-
ing state of the media file. When the Bluetooth commu-
nication state between the first terminal and the second
terminal is monitored in the abnormal state, the charging
power is timely reduced based on the charge protocol
supportable by the first terminal, to guarantee the Blue-
tooth communication state between the first terminal and
the second terminal to be in the normal state. Further,
the interference of the charging power on Bluetooth com-
munication is reduced, the media file may be played nor-
mally, and the user experience is improved.

[0034] Inone embodiment, the charging power thresh-
old is a charging power corresponding to the Bluetooth
communication state between the first terminal and the
second terminal being in a normal state before switched
to the abnormal state from the normal state. The AP may
include an AP detection protocol, which may determine
a current charge protocol adopted when the first terminal
is currently charged, and one or more charging powers
included in the current charge protocol, so as to deter-
mine whether the current charge protocol supports to ad-
just the charging power for charging the first terminal to
the first charging power. When the charging power for
charging the firstterminal is adjusted, the charge protocol
supporting the first charging power in the first terminal is
determined based on the charge protocol supported by
the first terminal. The charging power for charging the
first terminal is adjusted to the first charging power small-
er than the charging power threshold during adjustment,
and the charge protocol corresponding to the first charg-
ing power is adopted to charge, so as to avoid or reduce
the interference of the charging power on the Bluetooth
communication in the process of charging. The charge
protocol may include a charge protocol supporting a plu-
rality of voltage classes or a programmable quick charge
protocol.

[0035] The charge protocol is implemented by change
states of a level signal between D + and D-, and the



9 EP 4 060 856 B1 10

charging power enters the Charge IC through a VBUS.
A VBUS wire is a power supply wire supplied power by
a Host Hub to a USB device. The AP detects the charge
protocol and controls the charge IC to control the charg-
ing power through the usb interface in the terminal.
[0036] In one example, the charge protocol supporting
a plurality of voltage classes may include a Quick Charge
2.0 (qc2.0) protocol or a qc 3.0 protocol. In another ex-
ample, a programmable quick charge protocol may in-
clude a power delivery (PD) protocol. The PD protocol
may implement to increase a type-c interface with a de-
fault maximum power 5V 2A to 100 W.

[0037] The qc 2.0 protocol may support the voltage
class with high voltage charging or large current charg-
ing, which may include classA (5 Volts (V), 9V, 12V) and
classB (5V, 9V, 12V, 20V). The output voltage of the
Charge adapter is controlled based on the change of the
level signal between D + and D-, and the charging current
may be increased from 500 mA to 3A, and a maximum
charging power may be 60 Watts (W) (20V/3A). A rela-
tionship among D +, D- and the output voltages of the
Charge adapter may be as illustrated in Table 1 below.
Table 1 is a voltage comparison table according to an
embodiment. The qgc 3.0 protocol includes a built-in tem-
perature control module, which may be compatible with
a gc 2.0 protocol and a BC1.2 protocol. The qc 3.0 pro-
tocol adopts an Intelligent Negotiation for Optimum Volt-
age (INOV) technology to regulate the charging voltage
by 200 millivolts/step (MV/STEP), which may effectively
reduce a heat loss. The BC 1.2 protocol includes a plu-
rality of charging modes, such as a SDP, a DCP, and a
CDP. When the SDP mode indicates that the charger
currently adopted for charging is a non-standard charger,
the charger may support a charging voltage with 5v and
a charging current with maximum 500mA, and may com-
municate by using USB 2.0. When the DCP mode indi-
cates that the charger currently adopted for charging is
a dedicated charger, the charger may support a charging
voltage with 5v and a charging current with 1.5A, but may
not communicate by using USB 2.0. When the CDP mode
indicates that a port currently adopted for charging is a
port for large current charging, the port may support a
charging voltage with 5vand a charging current with max-
imum 1.5A, and may communicate by using USB 2.0.

Table 1
D+ level signal | D- level signal | Output voltage
0.6v Ov 5v
3.0V (above) 0.6v 9v
0.6v 0.6v 12v
0.6v 3.0V (above) 20v
[0038] Inoneembodiment, priority levels fora charging

detection sequence of the AP detection charge protocols
may be: a PD Protocol > a USB Type-C, 3A Protocol >
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a USB Type-C, 1.5 A Protocol > a BC1.2 Protocol > a
USB 3.1 Protocol > a USB 2.0 Protocol. The USB Type-
C, 3A protocol refers to a charge protocol with a charging
voltage of 5V and a charging current of 3.0A. The USB
Type-C, 1.5A protocol refers to a charge protocol with a
charging voltage of 5V and a charging current of 1.5A.
The USB 3.1 protocol refers to a charge protocol with a
charging voltage of 5V and a charging current of 900mA.
The USB 2.0 protocol refers to a charge protocol with a
charging voltage of 5V and a charging current of 500mA.
When the first terminal is charged through the charger,
the first terminal and the charger scan each other for the
charge protocol supported by the other, and charge
based on the charge protocol commonly supported by
both sides. Before the first terminal is charged by the
charger, the charge protocol commonly supported by
both sides may be traversed from low to high of the priority
levels according to the charging detection sequence, and
the charge protocol with a maximum charging power or
a highest charging voltage is selected to charge the first
terminal. For example, the charge protocols commonly
supported by both sides include: the PD protocol, the
USB Type-C, 3A protocol, the USB Type-C, 1.5A protocol
and the USB 2.0 protocol. Before the charger charges
the first terminal, the traversal starts from the USB 2.0
protocol, goes through the USB Type-C,1.5A protocol,
the USB Type-C, 3A protocol until to the PD protocol
successively based on the above charging detection se-
quence. When the charging power corresponding to the
PD protocol is the largest or the largest in parallel in the
charging powers supported by four charge protocols, the
first terminal is charged based on the charging power
corresponding to the PD protocol. When the charging
power corresponding to the PD protocol is lower than a
charging power corresponding to the USB Type-C, 3A
protocol, the first terminal is charged based on the charg-
ing power corresponding to the USB Type-C,3A protocol.
[0039] In one example, when the current charge pro-
tocol supports to adjust the charging power for charging
the first terminal to the first charging power, the charging
power for charging the first terminal is adjusted to the
first charging power based on the current charge protocol
without switching the current charge protocol. The inter-
ference of the charging power on Bluetooth communica-
tion in the process of charging may be avoided or re-
duced.

[0040] In another example, when the current charge
protocol does not support to adjust the charging power
for charging the first terminal to the first charging power,
it is determined that the charge protocol supporting the
first charging power may be determined based on the
charging detection sequence corresponding to the
charge protocol supported by the first terminal. The cur-
rentcharge protocol is switched to a charge protocol sup-
porting the first charge power, and based on the charge
protocol supporting the first charge protocol, the charging
power for charging the first terminal is adjusted to the
first charging power. The interference of the charging
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power on Bluetooth communication in the process of
charging may be avoided or reduced.

[0041] In another example, when the charging power
corresponding to the charge protocol charging for the
terminal is relatively high, the present charge protocol
employed during currently charging of the first terminal
may be adjusted in a manner of reducing a switching rate
of charging and adjusting a rising edge of the level signal
between D + and D-. The charging power for charging
the first terminal is adjusted to the first charging power.
The interference of ultra-harmonics generated in the
process of charging on the Bluetooth communication.
[0042] Inanembodiment, whenthe currentcharge pro-
tocol is a charge protocol supporting a plurality of voltage
classes, and the charge protocol supporting the plurality
of voltage classes includes a first charging power, the
voltage class may be fixed to a voltage class correspond-
ing to the first charging power, and the first terminal is
charged. When it is determined that the current charge
protocol is the charge protocol supporting the plurality of
voltage classes through the AP, whether the voltage
class corresponding to the first charging power is includ-
ed may be determined according to the charging power
corresponding to each voltage class in the charge pro-
tocol. After it is determined that the first charging power
is included, the voltage class in the charge protocol may
be adjusted to the voltage class corresponding to the first
charging power. The first terminal is charged by adopting
the voltage class corresponding to the first charging pow-
er, and then the charging power is reduced without af-
fecting a charging rate of the first terminal.

[0043] In another embodiment, when the charge pro-
tocol is the programmable quick charge protocol, the
charging power for charging the first terminal is adjusted
to the first charging power in a manner of reducing the
charging voltage of the first terminal to a first charging
voltage, or reducing the charging current for charging the
first terminal to a first charging current, or, reducing the
charging voltage of the first terminal to the first charging
voltage and the charging current of the first terminal to
the first charging current. When it is determined that the
charge protocol employed by the first terminal is the pro-
grammable quick charge protocol through the AP, it in-
dicates that the charging voltage or the charging current
for charging the first terminal may be adjusted under the
charge protocol. In order to avoid the interference on the
normal Bluetooth communication between the first ter-
minal and the second terminal during charging, the
charging voltage, or the charging current or the charging
voltage and the charging current of the first terminal may
be reduced, to achieve a purpose of reducing the charg-
ing power. The Bluetooth communication between the
first terminal and the second terminal is guaranteed, and
the media file may be smoothly transmitted to the second
terminal for playing.

[0044] In one example, when the charging voltage is
reduced, the charging voltage may be reduced to the first
charging voltage. The first charging voltage is less than

10

15

20

25

30

35

40

45

50

55

a charging voltage threshold. The charging voltage
threshold is a charging voltage corresponding to the
Bluetooth communication state between the first terminal
and the second terminal being in the normal state before
switched to the abnormal state from the normal state. It
may be understood that, a charging voltage threshold is
a maximum charging voltage threshold that does not af-
fect operations of the first terminal or the Bluetooth com-
munication between the first terminal and the second ter-
minal.

[0045] In one example, when the charging current is
reduced, the charging current may be reduced to a first
charging current, in which the first charging current is
less than a charging current threshold. The charging cur-
rent threshold is a charging current corresponding to the
Bluetooth communication state between the first terminal
and the second terminal being in the normal state before
switched to the abnormal state from the normal state. It
may be understood that, a charging current threshold is
a maximum charging current threshold that does not af-
fect operations of the first terminal or the Bluetooth com-
munication between the first terminal and the second ter-
minal.

[0046] In another example, the charging voltage and
the charging current of the first terminal may be reduced
simultaneously so that the adjusted charging power is
less than a charging power threshold. It may be under-
stood that, a charging power threshold is a maximum
charging power threshold that does not affect operations
of the first terminal or the Bluetooth communication be-
tween the first terminal and the second terminal.

[0047] In another embodiment, as illustrated in Fig. 4,
whether the charging power for charging the first terminal
requires to be adjusted further depends on a current elec-
tricity quantity of the first terminal. Fig. 4 is a flowchart
illustrating a charging control method according to an-
other example embodiment.

[0048] At block S201, the Bluetooth communication
state between the first terminal and the second terminal
is monitored in the process of charging the first terminal.
[0049] Atblock S202, the current electricity quantity of
the first terminal is determined.

[0050] At block S2031, when the current electricity
quantity of the first terminal is greater than a first elec-
tricity quantity threshold and the monitored Bluetooth
communication state is in the abnormal state, it is deter-
mined whether the current charge protocol supports to
adjust the charging power for charging the first terminal
to the first charging power.

[0051] In the embodiment of the present disclosure,
the first electricity quantity threshold is configured to de-
termine whether the current electricity quantity of the first
terminal is a relatively high electricity quantity. When the
current electricity quantity is greater than the first elec-
tricity quantity threshold, itindicates that the current elec-
tricity quantity of the first terminal is about to be fully
charged or in a fully charged state. For example, a value
corresponding to the first electricity quantity threshold
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may be setto 80% of a battery capacity. When the current
electricity quantity of the first terminal is greater than the
first electricity quantity threshold, it indicates that the cur-
rent electricity quantity of the first terminal is relatively
high, reducing the charging power may not affect the nor-
mal operations of other modules such as a screen, a
system, and a system circuit of the first terminal. There-
fore, when it is determined that the current electricity
quantity of the first terminal is greater than the first elec-
tricity quantity threshold and the Bluetooth communica-
tion state is monitored in the abnormal state, it is deter-
mined whether the current charge protocol supports to
adjust the charging power for charging the first terminal
to the first charging power, so that the charging power
for charging the first terminal is adjusted timely, and the
interference of the charging power on Bluetooth commu-
nication may be avoided or reduced while ensuring the
normal charging of the first terminal.

[0052] At block S3032, when the current power of the
first terminal is less than a second power threshold and
the monitored Bluetooth communication state is in the
abnormal state, a communication interface circuit based
on the Bluetooth communication between the first termi-
nal is initialized on a basis of a retry mechanism.
[0053] In the embodiment of the present disclosure,
the retry mechanism is a mechanism for uploading data
to a remote storage service and doing other operations
in a case of returning successful processing. To avoid
the Bluetooth communication itself between the first ter-
minal and the second terminal occurring abnormally or
avoid affecting the charging power caused by mis-ad-
justment of the charge protocol, the Slimbus interface
may be initialized through the retry mechanism to clarify
a reason for abnormal Bluetooth communication be-
tween the first terminal and the second terminal.

[0054] In the embodiment of the present disclosure, a
second electricity quantity threshold is configured to de-
termine whether the current electricity quantity of the first
terminal is arelatively low electricity quantity. In the proc-
ess of charging the first terminal, when the current elec-
tricity quantity of the first terminal is less than the second
electricity quantity threshold, it indicates that the current
charging electricity quantity of the first terminal is low,
and a high-power charging power is required for charging
to ensure that the screen, the system and the system
circuit module of the first terminal may be operated nor-
mally. At this time, when the charging power for charging
the first terminal is reduced, it is easily caused invalid
charging of the first terminal, so that the charging elec-
tronic quantity of the first terminal may not be increased,
which affects the user experience. In order to avoid the
invalid charging of the first terminal and prevent overhigh
charging power from affecting the Bluetooth communi-
cation between the first terminal and the second terminal,
the SlimBus bus of the first terminal based on the Blue-
tooth communication may be initialized based on the retry
mechanism, so as to restore the normal operation of the
communication interface circuit based on the Bluetooth
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communication. In one example, in the process of restor-
ing the communication interface circuit, the communica-
tion interface circuit may be further initialized. In another
example, during the process of initializing the SlimBus
bus interface, the SlimBus bus interface may be initial-
ized in a way of a software, a hardware or a combination
of a hardware and a software. It should to be noted that,
the first electricity quantity threshold is greater than the
second electricity quantity threshold, for example, a
range of the first electricity quantity threshold is 80%-
95%, and a range of the second electricity quantity
threshold is 10%-20%.

[0055] Atblock S204,when the currentcharge protocol
supports to adjust the charging power for charging the
first terminal to the first charging power, the charging
power for charging the first terminal is adjusted to the
first charging power based on the current charge proto-
col.

[0056] Atblock S205, when the currentcharge protocol
does not support to adjust the charging power for charg-
ing the first terminal to the first charging power, a charge
protocol supporting the first charging power is deter-
mined based on a charging detection sequence corre-
sponding to the charge protocol supported by the first
terminal, and the charging power for charging the first
terminal is adjusted to the first charging power based on
the charge protocol supporting the first charging power.
[0057] In the above embodiment, the charging power
for charging the first terminal is adjusted based on the
current electricity quantity of the first terminal, which
helps to meet charging requirements of the first terminal
and avoids or reduces the interference of the charging
power on the Bluetooth communication.

[0058] Based on the same concept, the embodiments
ofthe presentdisclosure further provide another charging
control method.

[0059] Fig. 5is a flowchart illustrating a charging con-
trol method according to another example embodiment
of the present disclosure. As illustrated in Fig. 5, the
charging control method is applicable for a first terminal,
and includes the following blocks.

[0060] In the embodiment of the present disclosure,
the implementations of block S301 and block S302 may
be the same with that of the above block S101 and block
S102, which are not repeated here.

[0061] At block S301, the Bluetooth communication
state between the first terminal and the second terminal
is monitored in the process of charging the first terminal.
[0062] At block S302, when the Bluetooth communi-
cation state is monitored in the abnormal state, the charg-
ing power for charging the first terminal is adjusted based
on the charge protocol supported by the first terminal.
[0063] Atblock S303, a voltage supported by an audio
bus interface of the first terminal based on the Bluetooth
communication is set to a first voltage.

[0064] In the embodiment of the present disclosure,
voltage settings supported by the audio bus interface
may be a plurality of voltages, for example, 1.2v or 1.8v.
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The first voltage is a voltage higher than a transmission
voltage in the plurality of voltages, and the transmission
voltage is a voltage before the Bluetooth communication
state between the first terminal and the second terminal
is switched to the abnormal state from the normal state.
When the voltage supported by the audio bus interface
of the first terminal based on the Bluetooth communica-
tionis set, the supported voltage may be setto the highest
voltage among the plurality of voltages. An anti-interfer-
ence ability of the audio bus interface is enhanced and
a fault tolerant scope is expanded, a sampling bit error
rate of the SlimBus in the process of charging the first
terminal is reduced, and a condition of Bluetooth com-
munication failure caused by parsing fault of the second
terminal is prevented.

[0065] Inan embodiment, when the voltage supported
by the audio bus interface is 1.2v, the corresponding fault
tolerance range is 1.2* (0.9-1.1). When the voltage sup-
ported by the audio bus interface is 1.8v, the correspond-
ing fault tolerance range is 1.8* (0.9-1.1). In order to en-
hance the anti-interference ability of the audio bus inter-
face, the voltage supported by the audio bus interface
may be set to 1.8v.

[0066] Based on the same concept, the embodiments
of the present disclosure further provide a charging con-
trol method.

[0067] Fig. 6 is a flowchart illustrating a charging con-
trol method according to another example embodiment.
As illustrated in Fig. 6, the charging control method is
applicable for a first terminal, and includes the following
blocks.

[0068] In the embodiment of the present disclosure,
the implementation of block S401 and block S402 may
be the same with that of the above block S101 and block
S102, which are not repeated here.

[0069] At block S401, the Bluetooth communication
state between the first terminal and the second terminal
is monitored in the process of charging the first terminal.
[0070] At block S402, when the Bluetooth communi-
cation state is monitored in the abnormal state, the charg-
ing power for charging the first terminal is adjusted based
on the charge protocol supported by the first terminal.
[0071] At block S403, a communication speed rate
supported by the audio bus interface of the first terminal
based on Bluetooth communication is set to a first com-
munication speed rate.

[0072] In the embodiment of the present disclosure,
the communication speed rates supported by the audio
bus interface of the first terminal based on Bluetooth com-
munication may include a plurality of communication
speed rates. The higher the communication speed rate
is, more easily faults occur when communication trans-
missionis performed. The firstcommunication speed rate
is a communication speed rate lower than the transmis-
sion communication speed rate among the plurality of
communication speed rates, and the transmission com-
munication speed rate is a communication speed rate
before the Bluetooth communication state between the
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first terminal and the second terminal is switched to the
abnormal state from the normal state. To enhance the
tolerance ability of the audio bus interface when the com-
munication transmission is performed, when the commu-
nication speed rate supported by the audio bus interface
is set, the minimum communication speed rate in the
plurality of communication speed rates may be selected
as the communication speed rate supported by the audio
bus interface.

[0073] By reducingthe communication speed rate sup-
ported by the audio bus interface, the sampling bit error
rate of the SlimBus may be reduced, to prevent the sec-
ond terminal from failing to communicate due to an error
during parsing the received media file.

[0074] In one example, the minimum communication
speed rate may be the communication speed rate with a
smallest sampling cycle among the communication
speed rates supported by the audio bus interface. For
example, for a 1Mhz communication speed rate, sam-
pling 1bit code is taken as a cycle, duration of the sam-
pling cycle is 1us. When a 500khz communication speed
rate is adopted, sampling 1bit code is taken as a cycle,
the duration of the sampling cycle is 2us. Compared with
a phase of the communication speed rate, the fault tol-
erance ability of the phase of the communication speed
rate with the 2us sampling cycle duration is stronger than
that of the phase of the communication speed rate with
the 1us sampling cycle duration.

[0075] Inone embodiment, in a condition of monitoring
the Bluetooth communication state, when it is detected
decoding failure of the audio bus interface, the Bluetooth
communication state is determined as in the abnormal
state. The decoding failure may include: packet loss or
data miscoding occurred in the process of transmitting
the data of the media file by the SlimBus bus interface.
[0076] In one embodiment, as illustrated in Fig. 1, the
internal spatial position of the output path of the charging
chip and the line where the Bluetooth communication in-
terface and the SlimBus bus interface are located in the
first terminal may include adjacent up to down or adjacent
left to right, and the relative positions are close, which
may easily affect the transmission capacity of the Slim-
Bus bus interface and leads to the decoding failure of the
SlimBus bus interface, further to cause the second ter-
minal to fail to receive the media file transmitted by the
first terminal, so that the media file may not be played
normally. For the qc2.0 protocol, the qc3.0 protocol, and
the PD protocol, the respective charge protocols include
high voltage classes and high current classes. Based on
an electric field force, an Ampere loop and Faraday’s law
of electromagnetic induction, presence of microforce on
the output path of the Charge IC and the line where the
Bluetooth communication interface and the SlimBus bus
interface are located, the interference signal will be cou-
pled on the line where the Bluetooth communication in-
terface and SlimBus bus interface are located. In the
process of monitoring the playing state of the media file,
when the coupled interference signal is detected to cause
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decoding failure of the audio bus interface between the
AP and the WI-FI chip and cause the second terminal to
be silent, it may be determined that the playing state of
the media file is monitored to be in the abnormal state.
[0077] Through any one of the above methods for
charging control, a technical solution is provided for the
scenario where the first terminal plays the media file
based on the Bluetooth communication with the second
terminal at the same time when the first terminal is
charged, the experience of first terminal playing music
through a Bluetooth while charging is improved and a
technical solution is provided for improving the experi-
ence of the mobile device.

[0078] Based on the same concept, the embodiments
of the present disclosure further provide a charging con-
trol apparatus applied to the first terminal.

[0079] Itcould be understood that, the charging control
apparatus provided in the embodiment of the present dis-
closure contains hardware structures and/or software
modules that execute various functions in order to imple-
ment the above functions. In combination with the mod-
ules and algorithm steps of the examples described in
embodiments of the present disclosure, the embodi-
ments of the present disclosure may be implemented in
the form of hardware or a combination of hardware and
computer software. Whether a function is executed by
hardware or computer software driven by hardware de-
pends on the specific application and design constraints
of the technical solution. Those skilled in the art may
adopt different methods for each specific application to
implement the described functions, but such implemen-
tation should not be considered as beyond the scope of
the technical solutions of embodiments of the present
disclosure.

[0080] Fig. 7 is a block diagram illustrating a charging
control apparatus according to an example embodiment
of the present disclosure. Referring to Fig.7, the charging
control apparatus 100 includes a monitoring module 101
and an adjusting module 102.

[0081] The monitoring module 101 is configured to
monitor a Bluetooth communication state between the
first terminal and the second terminal in a process of
charging the first terminal.

[0082] The adjusting module 102 is configured to,
when the Bluetooth communication state is monitored to
be in an abnormal state, adjust the charging power for
charging the first terminal based on the charge protocol
supported by the first terminal.

[0083] In one embodiment, the adjusting module 102
is configured to: determine whether a current charge pro-
tocol supports to adjust the charging power for charging
the first terminal to a first charging power, the first charg-
ing power being less than a charging power threshold,
the charging power threshold being a charging power
corresponding to the Bluetooth communication state be-
tween the first terminal and the second terminal being in
anormal state before switched to the abnormal state from
the normal state. When the current charge protocol sup-
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ports to adjust the charging power for charging the first
terminal to the first charging power, the charging power
for charging the first terminal is adjusted to the first charg-
ing power based on the current charge protocol. When
the current charge protocol does not support to adjust
the charging power for charging the first terminal to the
first charging power, determine that a charge protocol
supporting the first charging power based on a charging
detection sequence corresponding to the charge protocol
supported by the first terminal, and the charging power
for charging the first terminal is adjusted to the first charg-
ing power based on the charge protocol supporting the
first charging power.

[0084] In another embodiment, the adjusting module
102 is configured to: when the current charge protocol is
a charge protocol supporting a plurality of voltage class-
es, and a voltage class corresponding to the first charging
power exists among the plurality of voltage classes, fixing
the voltage class to a voltage class corresponding to the
first charging power.

[0085] In another embodiment, the adjusting module
102 is configured to: when the current charge protocol is
aprogrammable quick charge protocol, adjust the charg-
ing power for charging the first terminal to the first charg-
ing power by adjusting a charging voltage of the first ter-
minal to a first charging voltage, and/or adjusting a charg-
ing current for charging the first terminal to a first charging
current. The first charging voltage is less than a charging
voltage threshold, and the first charging current is less
than a charging current threshold, the charging voltage
threshold and the charging current threshold being a
charging voltage and a charging current corresponding
to the Bluetooth communication state between the first
terminal and the second terminal being in the normal
state before switched to the abnormal state from the nor-
mal state.

[0086] In another embodiment, the apparatus 100 for
charge control further includes: a determining module,
configured to determine that the current electricity quan-
tity of the first terminal is greater than or equal to an elec-
tricity quantity threshold; an initializing module, config-
ured to when the current electricity quantity of the first
terminal is less than a second electricity quantity thresh-
old, initialize a communication interface circuit based on
Bluetooth communication of the first terminal on a basis
of a retry mechanism. The adjusting module is further
configured to, when the current electricity quantity of the
first terminal is greater than a first electricity quantity
threshold, determine whether the current charge protocol
supports to adjust the charging power for charging the
first terminal to the first charging power. The first elec-
tricity quantity threshold is greater than the second elec-
tricity quantity threshold, for example, a range of the first
electricity quantity threshold may be 80%-95%, and a
range of the second electricity quantity threshold may be
10%-20%.

[0087] In another embodiment, the charging control
apparatus 100 further includes: a first setting module,
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configured to set the voltage supported by an audio bus
interface based on the Bluetooth communication of the
first terminal to a first voltage, in which, the audio bus
interface supports a plurality of voltages, the first voltage
being a voltage higher than a transmission voltage
among the plurality of voltages, and the transmission volt-
age being a voltage before the Bluetooth communication
state between the first terminal and the second terminal
is switched to the abnormal state from the normal state.
[0088] In another embodiment, the apparatus 100 for
charge control further includes: a second setting module,
configured to set a communication speed rate supported
by an audio bus interface based on the Bluetooth com-
munication of the first terminal to a first communication
speed rate, in which, the audio bus interface supports a
plurality of communication speed rates, the first commu-
nication speed rate being a communication speed rate
lower than the transmission communication speed rate
among the plurality of communication speed rates, and
the transmission communication speed rate being a com-
munication speed rate before the Bluetooth communica-
tion state between the first terminal and the second ter-
minal is switched to the abnormal state from the normal
state.

[0089] In another embodiment, the monitoring module
101 the monitoring module is configured to: when the
audio bus interface is detected decoding failure, deter-
mining that the Bluetooth communication state is moni-
tored in the abnormal state.

[0090] With regard to the apparatus in the above em-
bodiments, the specific way in which each module per-
forms the operation has been described in detail in the
embodiments of the method and will not be elaborated
here.

[0091] Fig. 8 is ablock diagram illustrating an electron-
ic device according to an example embodiment. For ex-
ample, the electronic device 200 may include the above
charging control apparatus, to implement any one charg-
ing control method described above. The electronic de-
vice 200 may be a mobile phone, a computer, a digital
broadcasting terminal, a messaging device, a game con-
sole, a tablet device, a medical equipment, a fitness
equipment, a personal digital assistant, etc.

[0092] Referring to Fig. 8, the electronic device 200
may include one or more components: a processing com-
ponent 202, a memory 204, a power supply component
206, a multimedia component 208, an audio component
210, an input/output (I/O) interface 212, a sensor com-
ponent 214, and a communication component 216.
[0093] The processing component 202 generally con-
trols the whole operation of the electronic device 200,
such as the operations related to display, phone call, data
communication, camera operation and recording opera-
tion. The processing component 202 may include one or
more processors 220 to performinstructions, to complete
all or part of blocks of the above method. In addition, the
processing component 202 may include one or more
modules for the convenience of interaction between the
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processing component 202 and other components. For
example, the processing component 202 may include a
multimedia module for the convenience of interaction be-
tween the multimedia component 208 and the processing
component 202.

[0094] The memory 204 is configured to store all types
of data to support the operation of the electronic device
200. Examples of the data include the instructions of any
applications or methods operated on the electronic de-
vice 200, contact data, phone book data, messages, pic-
tures, videos, etc. The memory 204 may be implemented
by any type of volatile or non-volatile storage devices or
their combination, such as Static Random Access Mem-
ory (SRAM), Electrically Erasable Programmable Read-
Only Memory (EEPROM), Erasable Programmable
Read-Only Memory (EPROM), Programmable Read-
Only Memory (PROM), Read-Only Memory (ROM), Mag-
netic Memory, Flash Memory, Magnetic Disk or Optical
Disk.

[0095] The power supply component 206 may provide
power for all components of the electronic device 200.
The power supply component 206 may include power
supply management system, one or more power sup-
plies, and other units related to generating, managing
and distributing power for the electronic device 200.
[0096] The multimedia component 208 includes an
output interface screen provided between the electronic
device 200 and the user. In some embodiments, a screen
may include a liquid crystal display (LCD) and a touch
panel(TP). If the screen includes a touch panel, the
screen may be implemented as a touch screen toreceive
input signals from the user. The touch panelincludes one
or more touch sensors to sense touching, sliding and
gestures on the touch panel. The touch sensor may not
only sense the boundary of touch or slide action, but also
detect the duration and pressure related to the touching
or sliding operation. In some embodiments, the multime-
dia component 208 include a front camera and/or a rear
camera. When the electronic device 200 is in operation
mode, such as shooting mode or video mode, the front
camera or the rear camera may receive the external mul-
timedia data. Each front camera and rear camera may
be a fixed optical lens system or an optical lens system
with focal length and optical zoom capacity.

[0097] The audio component 210 is configured as out-
put and/or input signal. For example, the audio compo-
nent 210 includes a microphone (MIC). When the elec-
tronic device 200 is in operation mode, such as call mode,
record mode, and speech recognition mode, the micro-
phone is configured to receive the external audio signals.
The audio signals received may be further stored in the
memory 204 or sent via the communication component
216. In some embodiments, the audio component 210
further includes a speaker configured to an output audio
signal.

[0098] The I/O interface 212 provides an interface for
the processing component 202 and the peripheral inter-
face module, and the peripheral interface module may
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be a keyboard, a click wheel, a button, etc. The buttons
may include but not limited to a home button, a volume
button, a start button and a lock button.

[0099] The sensor component 214 includes one or
more sensors, configured to provide various aspects of
status assessment for the electronic device 200. For ex-
ample, the sensor component 214 may detect the on/off
state of the electronic device 200 and the relative posi-
tioning of the component. For example, the component
is a display and a keypad of the electronic device 200.
The sensor component 214 may further detect the loca-
tion change of the electronic device 200 or one compo-
nent of the electronic device 200, the presence or ab-
sence of contact between the user and the device 200,
the orientation or acceleration/deceleration of the device
200, and the temperature change of the device 200. The
sensor component 214 may include a proximity sensor,
which is configured to detect the existence of the objects
nearby without any physical contact. The sensor compo-
nent 214 may further include a light sensor such as
CMOS or CCD image sensor, which is configured to use
in imaging applications. In some embodiments, the sen-
sor component 214 may further include an acceleration
transducer, a gyroscope sensor, a magnetic sensor, a
pressure sensor or a temperature sensor.

[0100] The communication component 216 is config-
ured for the convenience of wire or wireless communi-
cation between the electronic device 200 and other de-
vices. The electronic device 200 may access wireless
networks based on communication standard, such as Wi-
Fi, 2G or 3G, or their combination. In an exemplary em-
bodiment, the communication component 216 receives
broadcast signals or broadcast-related information from
an external broadcast management system via a broad-
cast channel. In an exemplary embodiment, the commu-
nication component 216 furtherincludes a near field com-
munication (NFC) module to facilitate short-range com-
munication. For example, an NFC module may be imple-
mented based on radio frequency identification (RFID)
technology, infrared data association (IRDA) technology,
ultra-wideband (UWB) technology, Bluetooth (BT) tech-
nology and other technologies.

[0101] Inanexemplary embodiment, the electronic de-
vice 200 may be implemented by one or more application
specific integrated circuits(ASIC), digital signal proces-
sors (DSP), digital signal processing devices (DSPD),
programmable logic devices (PLD), field programmable
gate arrays (FPGA), controllers, microcontrollers, micro-
processors or other electronics components, which is
configured to perform the above charging control meth-
od.

[0102] In anexemplary embodiment, a non-temporary
computer readable storage medium is further provided
which includes instructions, such as the memory 204 in-
cluding instructions, in which the instructions may be ex-
ecuted by the processor 220 of the electronic device 200
to complete the above methods. For example, the non-
temporary computer readable storage medium may be
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a ROM, a random access memory (RAM), a CD-ROM,
a magnetic tape, a floppy disk, an optical data storage
device, etc.

[0103] Fig. 9is a block diagram illustrating an appara-
tus 300 for charge control according to an example em-
bodiment. For example, the apparatus 300 for charge
control may be provided as a server. Referring to Fig. 9,
the apparatus 300 for charge control includes a process-
ing component 322, which further include one or more
processors, and memory resources represented by the
memory 332, which are configured to store instructions
executed by the processing component 322, forexample,
an application. The applications stored in the memory
332 may include one or more modules each of which
corresponds to a set of instructions. In addition, the
processing component 322 is configured to execute in-
structions, to execute any one charging control method
described above.

[0104] The apparatus 300 for charge control may fur-
therinclude one power supply component 326 configured
to execute power management of the apparatus 300 for
charge control, and one wired or wireless network inter-
face 350 configured to connect the apparatus 300 to a
network, and one input/output(l/O)interface 358. The ap-
paratus 300 for charge control May operate an operating
system stored in the memory 332, for example, Windows
ServerTM, Mac OS XTM, UnixTM, LinuxTM, FreeB-
SDTM.

[0105] It may be further understood that, "a plurality of"
in the present disclosure means two or above, which is
similar to other quantifiers. "and/or", describes the rela-
tionship of the association objects, indicating that there
may exist three relationships, for example, A and/or B,
may represent: any of existing A only, existing both A
and B, or existing B only. The character "/" generally
means the contextual object is a kind of "or" relationship.
The singular forms "a", "the" and "said are also intended
to include plural forms, unless the context clearly indi-
cates otherwise.

[0106] It should be further understood that, although
the terms "first", "second", "third", etc. may be configured
to describe various information, such information shall
not be limited to these terms. These terms are only used
to distinguish the same type of information, rather than
indicate a particular order or importance degree. In fact,
"first", "second" and other similar descriptions may be
used interchangeably. For example, subject to the scope
of this present disclosure, first information may also be
referred to as second information, and similarly, and sec-
ond information may also be referred to as first informa-
tion.

[0107] Itis further understandable that, unless specif-
ically stated otherwise, a "connection” includes a direct
connection between the two without other components,
or anindirect connection between the two with other com-
ponents.

[0108] It may be further understood that, even though
operations are described in the drawings in a particular
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order, it should not be understood as requiring that such
operations be performed in the particular order shown or
in sequential order, or that all illustrated operations be
performed to obtain desirable results. In certain circum-
stances, multitasking and parallel processing may be ad-
vantageous.

[0109] After considering the specification and practic-
ing the disclosure herein, those skilled in the art will easily
think of other implementations. The present application
is intended to cover any variations, usages, or adaptive
changes of the present disclosure. These variations, us-
ages, or adaptive changes follow the general principles
of the present disclosure and include common knowl-
edge or conventional technical means in the technical
field notdisclosed by the presentdisclosure. The descrip-
tion and the embodiments are to be regarded as exem-
plary only, and the true scope of the present disclosure
are given by the appended claims.

[0110] It should be understood that the present inven-
tionis notlimited to the precise structure described above
and shown in the drawings, and various modifications
and changes may be made without departing from its
scope. The scope of the present application is only limited
by the appended claims.

Claims

1. A charging control method, applicable for a first ter-
minal, characterized by, the method comprising:

monitoring (S101) a Bluetooth communication
state between a first terminal and a second ter-
minal in a process of charging the first terminal
when performing Bluetooth communication with
the second terminal;

when (S102) the Bluetooth communication state
is monitored to be in an abnormal state, adjust-
ing a charging power for charging the first ter-
minal based on a charge protocol supported by
the first terminal.

2. The method of claim 1, wherein, adjusting (S102)
the charging power for charging the first terminal
based on the charge protocol supported by the first
terminal, comprises:

determining (S2031) whether a current charge
protocol supports to adjust the charging power
for charging the first terminal to a first charging
power, the first charging power being less than
a charging power threshold, the charging power
threshold being a charging power correspond-
ing to the Bluetooth communication state be-
tween the first terminal and the second terminal
being in a normal state before switched to the
abnormal state from the normal state;

when (S204) the current charge protocol sup-
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ports to adjust the charging power for charging
the first terminal to the first charging power, ad-
justing the charging power for charging the first
terminal to the first charging power based on the
current charge protocol;

when (S205) the current charge protocol does
not support to adjust the charging power for
charging the first terminal to the first charging
power, determining a charge protocol support-
ing the first charging power based on a charging
detection sequence corresponding to the
charge protocol supported by the first terminal,
and adjusting the charging power for charging
the first terminal to the first charging power
based on the charge protocol supporting the first
charging power.

3. The method of claim 2, wherein, adjusting the charg-
ing power for charging the first terminal to the first
charging power, comprises:
when the current charge protocol is a charge protocol
supporting a plurality of voltage classes, and a volt-
age class corresponding to the first charging power
exists among the plurality of voltage classes, adjust-
ing a voltage class to a voltage class corresponding
to the first charging power.

4. The method of claim 2 or 3, wherein, adjusting the
charging power for charging the first terminal to the
first charging power, comprises:

when the current charge protocol is a program-
mable quick charge protocol, adjusting the
charging power for charging the first terminal to
the first charging power by adjusting a charging
voltage of the first terminal to a first charging
voltage, and/or adjusting a charging current for
charging the first terminal to a first charging cur-
rent;

the first charging voltage being less than a
charging voltage threshold, the first charging
current being less than a charging current
threshold, and the charging voltage threshold
and the charging current threshold being re-
spectively a charging voltage and a charging
current corresponding to the Bluetooth commu-
nication state between the first terminal and the
second terminal being in the normal state before
switched to the abnormal state from the normal
state.

5. The method of any one of claims 2 to 4, further com-
prising:

determining (S202) a current electricity quantity
of the first terminal;

when (S2031) the current electricity quantity of
the first terminal is greater than a first electricity
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quantity threshold and the monitored Bluetooth
communication state is in the abnormal state,
determining whether the current charge protocol
supports to adjust the charging power for charg-
ing the first terminal to the first charging power;
when (S2032) the current electricity quantity of
the first terminal is less than a second electricity
quantity threshold and the monitored Bluetooth
communication state is in the abnormal state,
initializing a communication interface circuit
based on Bluetooth communication of the first
terminal on a basis of a retry mechanism;
wherein, the first electricity quantity threshold
being greater than the second electricity quan-
tity threshold.

The method of any of claims 1-5, further comprising:
setting (S303) the voltage supported by an audio bus
interface based on the Bluetooth communication of
the first terminal to a first voltage, wherein, the audio
bus interface supports a plurality of voltages, the first
voltage being a voltage higher than a transmission
voltage among the plurality of voltages, and the
transmission voltage being a voltage before the
Bluetooth communication state between the first ter-
minal and the second terminal is switched to the ab-
normal state from the normal state.

The method of any of claims 1-6, further comprising:
setting (S403) a communication speed rate support-
ed by an audio bus interface based on the Bluetooth
communication of the first terminal to a first commu-
nication speed rate, wherein, the audio bus interface
supports a plurality of communication speed rates,
the first communication speed rate being a commu-
nication speed rate lower than a transmission com-
munication speed rate among the plurality of com-
munication speed rates, and the transmission com-
munication speed rate being a communication
speed rate before the Bluetooth communication
state between the first terminal and the second ter-
minal is switched to the abnormal state from the nor-
mal state.

The method of claim 6 or 7, wherein, monitoring that
the Bluetooth communication state is in the abnormal
state, comprises:

when detecting decoding failure of the audio bus in-
terface, determining that the Bluetooth communica-
tion state is monitored in the abnormal state.

A charging control apparatus, applicable for a first
terminal, characterized by, the apparatus compris-

ing:

a monitoring module (101), configured to mon-
itor a Bluetooth communication state between
the first terminal and a second terminal in a proc-
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ess of charging the first terminal when perform-
ing Bluetooth communication with the second
terminal;

an adjusting module (102), configured to, when
the Bluetooth communication state is monitored
to be in an abnormal state, adjust the charging
power for charging the first terminal based on
the charge protocol supported by the first termi-
nal.

10. The apparatus of claim 9, wherein, the adjusting

module (102) is configured to:

determine whether a current charge protocol
supports to adjust the charging power for charg-
ing the first terminal to a first charging power,
the first charging power being less than a charg-
ing power threshold, the charging power thresh-
old being a charging power corresponding to the
Bluetooth communication state between the first
terminal and the second terminal being in a nor-
mal state before switched to the abnormal state
from the normal state;

when the current charge protocol supports to
adjust the charging power for charging the first
terminal to the first charging power, adjusting
the charging power for charging the first terminal
to the first charging power based on the current
charge protocol;

when the current charge protocol does not sup-
port to adjust the charging power for charging
the first terminal to the first charging power, de-
termining a charge protocol supporting the first
charging power based on a charging detection
sequence corresponding to the charge protocol
supported by the first terminal, and adjusting the
charging power for charging the first terminal to
the first charging power based on the charge
protocol supporting the first charging power; or

11. The apparatus of claim 10, wherein, the adjusting

module (102) is configured to:

when the current charge protocol is a charge
protocol supporting a plurality of voltage class-
es, and a voltage class corresponding to the first
charging power exists among the plurality of
voltage classes, adjust a voltage class to a volt-
age class corresponding to the first charging
power; or

wherein, the adjusting module (102) is config-
ured to:

when the current charge protocol is a pro-
grammable quick charge protocol, adjust
the charging power for charging the first ter-
minal to the first charging power by adjust-
ing a charging voltage of the first terminal



27 EP 4 060 856 B1 28

to a first charging voltage, and/or adjusting
a charging current for charging the first ter-
minal to a first charging current;

the first charging voltage being less than a
charging voltage threshold, the first charg-
ing current being less than a charging cur-
rent threshold, the charging voltage thresh-
oldandthe charging currentthreshold being
respectively a charging voltage and a
charging current corresponding to the Blue-
tooth communication state between the first
terminal and the second terminal being in
the normal state before switched to the ab-
normal state from the normal state.

12. The apparatus of claim 10 or 11, further comprising:

a determining module, configured to determine
a current electricity quantity of the first terminal;
an initializing module, configured to, when the
current electricity quantity of the first terminal is
less than a second electricity quantity threshold,
initialize a communication interface circuit
based on Bluetooth communication of the first
terminal on a basis of a retry mechanism;
wherein, the adjusting module (102) is further
configured to, when the current electricity quan-
tity of the first terminal is greater than a first elec-
tricity quantity threshold, determine whether the
current charge protocol supports to adjust the
charging power for charging the first terminal to
the first charging power;

the first electricity quantity threshold being
greater than the second electricity quantity
threshold.

13. The apparatus of any of claims 9-12, further com-
prising:

a first setting module, configured to set the volt-
age supported by an audio bus interface based
on the Bluetooth communication of the first ter-
minal to a first voltage, wherein, the audio bus
interface supports a plurality of voltages, the first
voltage being a voltage higher than the trans-
mission voltage among the plurality of voltages,
and the transmission voltage being a voltage be-
fore the Bluetooth communication state be-
tween the first terminal and the second terminal
is switched to the abnormal state from the nor-
mal state; or

the apparatus further comprising:

a second setting module, configured to set a
communication speed rate supported by an au-
dio bus interface based on the Bluetooth com-
munication of the first terminal to a first commu-
nication speed rate, wherein, the audio bus in-
terface supports a plurality of communication
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speed rates, the first communication speed rate
being a communication speed rate higher than
a transmission voltage among the plurality of
communication speed rates, and the transmis-
sion communication speed rate being a commu-
nication speed rate before the Bluetooth com-
munication state between the first terminal and
the second terminal transitions is switched to
the abnormal state from the normal state.

14. An electronic device (200), comprising:

a memory (204), configured to store instruc-
tions; and

a processor (220), configured to call the instruc-
tions stored in the memory (204) to execute the
charging control method according to any one
of claims 1 to 8.

15. A computer readable storage medium with instruc-
tions stored thereon, wherein the instructions exe-
cute the charging control method according to any
one of claims 1 to 8 when executed by the processor.

Patentanspriiche

1. Ladesteuerungsverfahren, das bei einem ersten
Endgerat eingesetzt werden kann, dadurch ge-
kennzeichnet, dass das Verfahren umfasst:

Uberwachen (S101) eines Bluetooth-Kommuni-
kationsstatus zwischen einem ersten Endgerat
und einem zweiten Endgeréat in einem Ladevor-
gang des ersten Endgerats bei Durchfiihrung ei-
ner Bluetooth-Kommunikation mit dem zweiten
Endgerat;

wenn (S102) Uberwacht wird, dass sich der
Bluetooth-Kommunikationsstatus in  einem
anormalen Status befindet, Einstellen einer La-
deleistung zum Laden des ersten Endgeréats ba-
sierend auf einem von dem ersten Endgerat un-
terstiitzten Ladeprotokoll.

2. Verfahren nach Anspruch 1, wobei das Einstellen
(S102) der Ladeleistung zum Laden des ersten End-
gerats basierend auf dem von dem ersten Endgerat
unterstltzen Ladeprotokoll umfasst:

Bestimmen (S2031), ob ein aktuelles Ladepro-
tokoll das Einstellen der Ladeleistung zum La-
den des ersten Endgerats auf eine erste Lade-
leistung unterstitzt, wobei die erste Ladeleis-
tung niedriger als ein Ladeleistungsschwellen-
wert ist, wobei der Ladeleistungsschwellenwert
eine Ladeleistung ist, die dem Bluetooth-Kom-
munikationsstatus zwischen dem ersten Endge-
rat und dem zweiten Endgerat entspricht, der
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sich in einem normalen Status befindet, bevor
er von dem normalen Status in den anormalen
Status wechselt;

wenn (S204) das aktuelle Ladeprotokoll das
Einstellen der Ladeleistung zum Laden des ers-
ten Endgerats auf die erste Ladeleistung unter-
stutzt, Einstellen der Ladeleistung zum Laden
des ersten Endgerats auf die erste Ladeleistung
basierend auf dem aktuellen Ladeprotokoll;
wenn (S205) das aktuelle Ladeprotokoll das
Einstellen der Ladeleistung zum Laden des ers-
ten Endgerats auf die erste Ladeleistung nicht
unterstitzt, Bestimmen eines Ladeprotokolls,
das die erste Ladeleistung unterstitzt, basie-
rend auf einer Ladeerkennungssequenz, die
dem von dem ersten Endgerat unterstitzten La-
deprotokoll entspricht, und Einstellen der Lade-
leistung zum Laden des ersten Endgerats auf
die erste Ladeleistung basierend auf dem Lade-
protokoll, das die erste Ladeleistung unterstutzt.

Verfahren nach Anspruch 2, wobei das Einstellen
der Ladeleistung zum Laden des ersten Endgerats
auf die erste Ladeleistung umfasst:

wenn das aktuelle Ladeprotokoll ein Ladeprotokoll
ist, das eine Vielzahl von Spannungsklassen unter-
stutzt, und eine Spannungsklasse, die der erste La-
deleistung entspricht, unter der Vielzahl von Span-
nungsklassen existiert, Einstellen einer Spannungs-
klasse auf eine Spannungsklasse, die der ersten La-
deleistung entspricht.

Verfahren nach Anspruch 2 oder 3, wobei das Ein-
stellen der Ladeleistung zum Laden des ersten End-
gerats auf die erste Ladeleistung umfasst:

wenn das aktuelle Ladeprotokoll ein program-
mierbares Schnellladeprotokoll ist, Einstellen
der Ladeleistung zum Laden des ersten Endge-
rats auf die erste Ladeleistung durch Einstellen
einer Ladespannung des ersten Endgerats auf
eine erste Ladespannung, und/oder Einstellen
eines Ladestroms zum Laden des ersten End-
gerats auf einen ersten Ladestrom;

wobei die erste Ladespannung niedriger als ein
Ladespannungswellenwert ist, der erste Lade-
strom niedriger als ein Ladestromschwellenwert
ist, und der Ladespannungsschwellenwert und
der Ladestromschwellenwert jeweils eine Lade-
spannung und ein Ladestrom sind, die dem
Bluetooth-Kommunikationsstatus zwischen
dem ersten Endgerat und dem zweiten Endge-
rat entsprechen, der sich in dem normalen Sta-
tus befindet, bevor er von dem normalen Status
in den anormalen Status wechselt.

Verfahren nach einem der Anspriiche 2 bis 4, das
ferner umfasst:
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Bestimmen (S202) einer aktuellen Strommenge
des ersten Endgerats;

wenn (S2031) die aktuelle Strommenge des ers-
ten Endgerats groRer als ein erster Strommen-
genschwellenwert ist und der Giberwachte Blue-
tooth-Kommunikationsstatus sich in dem anor-
malen Status befindet, Bestimmen, ob das ak-
tuelle Ladeprotokoll das Einstellen der Ladeleis-
tung zum Laden des ersten Endgerats auf die
erste Ladeleistung unterstiitzt;

wenn (S2032) die aktuelle Strommenge des ers-
ten Endgeréats niedriger als ein zweiter Strom-
mengenschwellenwert und der U{berwachte
Bluetooth-Kommunikationsstatus sich im anor-
malen Status befindet, Initialisieren einer
Kommunikationsschnittstellenschaltung basie-
rend auf der Bluetooth-Kommunikation des ers-
ten Endgerats auf der Grundlage eines Wieder-
holungsmechanismus;

wobei der erste Strommengenschwellenwert
groRer als der zweite Strommengenschwellen-
wert ist.

Verfahren nach einem der Anspriiche 1-5, das ferner
umfasst:

Festlegen (S303) der von einer Audio-Bus-Schnitt-
stelle unterstiitzten Spannung basierend auf der
Bluetooth-Kommunikation des ersten Endgerats auf
eine erste Spannung, wobei die Audio-Bus-Schnitt-
stelle eine Vielzahl von Spannungen unterstutzt, wo-
bei die erste Spannung eine Spannungist, die hdher
als eine Ubertragungsspannung unter der Vielzahl
von Spannungen ist, und wobei die Ubertragungs-
spannung eine Spannung ist, bevor der Bluetooth-
Kommunikationsstatus zwischen dem ersten End-
gerat und dem zweiten Endgerat von dem normalen
Status in den anormalen Status wechselt.

Verfahren nach einemder Anspriiche 1-6, das ferner
umfasst:

Festlegen (S403) einer Kommunikationsgeschwin-
digkeitsrate, die von einer Audio-Bus-Schnittstelle
unterstitzt wird, basierend auf der Bluetooth-Kom-
munikation des ersten Endgerats auf eine erste
Kommunikationsgeschwindigkeitsrate, wobei die
Audio-Bus-Schnittstelle eine Vielzahl von Kommu-
nikationsgeschwindigkeitsraten unterstitzt, wobei
die erste Kommunikationsgeschwindigkeitsrate eine
Kommunikationsgeschwindigkeitsrate ist, die nied-
riger als eine Ubertragungskommunikationsge-
schwindigkeitsrate unter der Vielzahl von Kommu-
nikationsgeschwindigkeitsraten ist, und wobei die
Ubertragungskommunikationsgeschwindigkeitsra-
te eine Kommunikationsgeschwindigkeitsrate ist,
bevor der Bluetooth-Kommunikationsstatus zwi-
schen dem ersten Endgerat und dem zweiten End-
gerat von dem normalen Status in den anormalen
Status wechselt.
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8. Verfahren nach Anspruch 6 oder 7, wobei das Uber-
wachen, dass sich der Bluetooth-Kommunikations-
status in dem anormalen Status befindet, umfasst:
wenn ein Dekodierungsfehler der Audio-Bus-
Schnittstelle erkannt wird, Bestimmen, dass der
Bluetooth-Kommunikationsstatus in dem anormalen
Status Uberwacht wird.

9. Ladesteuerungsvorrichtung, die bei einem ersten
Endgeréat eingesetzt werden kann, dadurch ge-
kennzeichnet, dass die Vorrichtung aufweist:

ein Uberwachungsmodul (101), das dazu aus-
gebildet ist, einen Bluetooth-Kommunikations-
status zwischen dem ersten Endgerat und ei-
nem zweiten Endgerat in einem Ladevorgang
des ersten Endgerats bei Durchfiihrung einer
Bluetooth-Kommunikation mit dem zweiten
Endgerat zu GUberwachen;

ein Einstellmodul (102), das dazu ausgebildet
ist, wenn Uberwacht wird, dass sich der Blue-
tooth-Kommunikationsstatus in einem anorma-
len Status befindet, die Ladeleistung zum Laden
des ersten Endgerats basierend auf dem von
dem ersten Endgerat unterstitzten Ladeproto-
koll einzustellen.

10. Vorrichtung nach Anspruch 9, wobei das Einstellm-
odul (102) fir Folgendes ausgebildet ist:

Bestimmen, ob ein aktuelles Ladeprotokoll das
Einstellen der Ladeleistung zum Laden des ers-
ten Endgeréats auf eine erste Ladeleistung un-
terstiitzt, wobei die erste Ladeleistung niedriger
als ein Ladeleistungsschwellenwert ist, wobei
der Ladeleistungsschwellenwert eine Ladeleis-
tung ist, die dem Bluetooth-Kommunikations-
status zwischen dem ersten Endgerat und dem
zweiten Endgerat entspricht, der sich in einem
normalen Status befindet, bevor er von dem nor-
malen Statusin den anormalen Status wechselt;
wenn das aktuelle Ladeprotokoll das Einstellen
der Ladeleistung zum Laden des ersten Endge-
rats auf die erste Ladeleistung unterstiitzt, Ein-
stellen der Ladeleistung zum Laden des ersten
Endgeréats auf die erste Ladeleistung basierend
auf dem aktuellen Ladeprotokoll;

wenn das aktuelle Ladeprotokoll das Einstellen
der Ladeleistung zum Laden des ersten Endge-
rats auf die erste Ladeleistung nicht unterstutzt,
Bestimmen eines Ladeprotokolls, das die erste
Ladeleistung unterstitzt, basierend auf einer
Ladeerkennungssequenz, die dem von dem
ersten Endgerat unterstitzten Ladeprotokoll
entspricht, und Einstellen der Ladeleistung zum
Laden des ersten Endgerats auf die erste Lade-
leistung basierend auf dem Ladeprotokoll, das
die erste Ladeleistung unterstitzt.
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11. Vorrichtung nach Anspruch 10, wobei das Einstell-
modul (102) ferner fir Folgendes ausgebildet ist:

wenn das aktuelle Ladeprotokoll ein Ladeproto-
koll ist, das eine Vielzahl von Spannungsklas-
sen unterstitzt, und eine Spannungsklasse, die
der ersten Ladeleistung entspricht, unter der
Vielzahl von Spannungsklassen existiert, Ein-
stellen einer Spannungsklasse auf eine Span-
nungsklasse, die der ersten Ladeleistung ent-
spricht; oder

wobei das Einstellmodul (102) fiir Folgendes
ausgebildet ist:

wenn das aktuelle Ladeprotokoll ein pro-
grammierbares Schnellladeprotokoll ist,
Einstellen der Ladeleistung zum Laden des
ersten Endgerats aufdie erste Ladeleistung
durch Einstellen einer Ladespannung des
ersten Endgerats auf eine erste Ladespan-
nung, und/oder Einstellen eines Lade-
stroms zum Laden des ersten Endgerats
auf einen ersten Ladestrom;

wobeidie erste Ladespannung niedriger als
ein Ladespannungswellenwertist, der erste
Ladestrom niedriger als ein Ladestrom-
schwellenwertist, und der Ladespannungs-
schwellenwert und der Ladestromschwel-
lenwert jeweils eine Ladespannung und ein
Ladestrom sind, die dem Bluetooth-Kom-
munikationsstatus zwischen dem ersten
Endgerat und dem zweiten Endgerat ent-
sprechen, der sich in dem normalen Status
befindet, bevor er von dem normalen Status
in den anormalen Status wechselt.

12. Vorrichtung nach Anspruch 10 oder 11, die ferner
aufweist:

ein Bestimmungsmodul, das dazu ausgebildet
ist, eine aktuelle Strommenge des ersten End-
gerats zu bestimmen;

ein Initialisierungsmodul, das dazu ausgebildet
ist, wenn die aktuelle Strommenge des ersten
Endgerats niedriger als ein zweiter Strommen-
genschwellenwert ist, eine Kommunikations-
schnittstellenschaltung basierend auf der Blue-
tooth-Kommunikation des ersten Endgerats auf
der Grundlage eines Wiederholungsmechanis-
mus zu initialisieren;

wobei das Einstellmodul (102) ferner dazu aus-
gebildet ist, wenn die aktuelle Strommenge des
ersten Endgerats grof3er als ein erster Strom-
mengenschwellenwert ist, zu bestimmen, ob
das aktuelle Ladeprotokoll das Einstellen der
Ladeleistung zum Laden des ersten Endgerats
auf die erste Ladeleistung unterstitzt;

wobei der erste Strommengenschwellenwert
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groRer als der zweite Strommengenschwellen-
wert ist.

13. Vorrichtung nach einem der Anspriiche 9-12, die fer-
ner aufweist:

ein erstes Festlegungsmodul, das dazu ausge-
bildet ist, die von einer Audio-Bus-Schnittstelle
unterstltzte Spannung basierend auf der Blue-
tooth-Kommunikation des ersten Endgerats auf
eine erste Spannung festzulegen, wobei die Au-
dio-Bus-Schnittstelle eine Vielzahl von Span-
nungen unterstitzt, wobei die erste Spannung
eine Spannung ist, die héher als die Ubertra-
gungsspannung unter der Vielzahl von Span-
nungen ist, und wobei die Ubertragungsspan-
nung eine Spannung ist, bevor der Bluetooth-
Kommunikationsstatus zwischen dem ersten
Endgerat und dem zweiten Endgerat von dem
normalen Status in den anormalen Status wech-
selt; oder

wobei die Vorrichtung ferner aufweist:

ein zweites Festlegungsmodul, das dazu aus-
gebildet ist, eine Kommunikationsgeschwindig-
keitsrate, die von einer Audio-Bus-Schnittstelle
unterstitzt wird, basierend auf der Bluetooth-
Kommunikation des ersten Endgeréats auf eine
erste Kommunikationsgeschwindigkeitsrate
festzulegen, wobei die Audio-Bus-Schnittstelle
eine Vielzahl von Kommunikationsgeschwindig-
keitsraten unterstitzt, wobei die erste Kommu-
nikationsgeschwindigkeitsrate eine Kommuni-
kationsgeschwindigkeitsrate ist, die héher als
eine Ubertragungsspannung unter der Vielzahl
von Kommunikationsgeschwindigkeitsraten ist,
und wobei die Ubertragungskommunikations-
geschwindigkeitsrate eine Kommunikationsge-
schwindigkeitsrate ist, bevor der Bluetooth-
Kommunikationsstatus zwischen dem ersten
Endgerat und dem zweiten Endgerat von dem
normalen Status in den anormalen Status wech-
selt.

14. Elektronische Vorrichtung (200), die aufweist:

einen Speicher (204), der dazu ausgebildet ist,
Anweisungen zu speichern; und

einen Prozessor (220), der dazu ausgebildet ist,
die indem Speicher (204) gespeicherten Anwei-
sungen abzurufen, um das Ladesteuerungsver-
fahren nach einem der Anspriiche 1 bis 8 aus-
zufihren.

15. Computerlesbares Speichermedium, auf dem An-
weisungen gespeichert sind, wobei die Anweisun-
gen das Ladesteuerungsverfahren nach einem der
Anspriche 1 bis 8 bei Ausfiihrung durch einen Pro-
zessor ausfihren.
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Revendications

1. Procédé de commande de charge, applicable pour
un premier terminal, caractérisé par, le procédé
comprenant :

la surveillance (S101) d’'un état de communica-
tion Bluetooth entre un premier terminal et un
second terminal dans un processus de charge
du premier terminal lors de la réalisation d’'une
communication Bluetooth avec le second
terminal ;

lorsque (S102) I'état de communication Blue-
tooth est surveillé comme étant dans un état
anormal, I'ajustement d’'une puissance de char-
ge pour charger le premier terminal sur la base
d’'un protocole de charge pris en charge par le
premier terminal.

2. Procédé selonlarevendication 1, dans lequel, I'ajus-
tement (S102) de la puissance de charge pour char-
ger le premier terminal sur la base du protocole de
charge pris en charge par le premier terminal,
comprend :

la détermination (S2031) du fait qu’un protocole
de charge actuel prend en charge pour ajuster
la puissance de charge pour charger le premier
terminal a une premiere puissance de charge,
lapremiére puissance de charge étantinférieure
a un seuil de puissance de charge, le seuil de
puissance de charge étant une puissance de
charge correspondant al'état de communication
Bluetooth entre le premier terminal et le second
terminal étant dans un état normal avant de
commuter vers I'état anormal a partir de I'état
normal ;

lorsque (S204) le protocole de charge actuel
prend en charge 'ajustement de la puissance
de charge pour charger le premier terminal a la
premiere puissance de charge, I'ajustement de
la puissance de charge pour charger le premier
terminal a la premiere puissance de charge sur
la base du protocole de charge actuel ;
lorsque (S205) le protocole de charge actuel ne
prend pas en charge I'ajustement de la puissan-
ce de charge pour charger le premier terminal
a la premiere puissance de charge, la détermi-
nation d’un protocole de charge prenanten char-
ge la premiére puissance de charge sur la base
d’'une séquence de détection de charge corres-
pondant au protocole de charge pris en charge
par le premier terminal, et I'ajustement de la

puissance de charge pour charger le premier
terminal a la premiére puissance de charge sur
la base du protocole de charge prenant en char-
ge la premiére puissance de charge.
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Procédé selon larevendication 2, dans lequel, I'ajus-
tement de la puissance de charge pour charger le
premier terminal a la premiére puissance de charge,
comprend :

lorsque le protocole de charge actuel est un proto-
cole de charge prenant en charge une pluralité de
classes de tension, et une classe de tension corres-
pondant a la premiére puissance de charge existe
parmi la pluralité de classes de tension, I'ajustement
d’une classe de tension a une classe de tension cor-
respondant a la premiére puissance de charge.

Procédé selon la revendication 2 ou 3, dans lequel,
I'ajustement de la puissance de charge pour charger
le premier terminal a la premiére puissance de char-
ge, comprend :

lorsque le protocole de charge actuel est un pro-
tocole de charge rapide programmable, I'ajus-
tement de la puissance de charge pour charger
le premier terminal a la premiéere puissance de
charge en ajustant une tension de charge du
premier terminal a une premiére tension de
charge, et/ou I'ajustement d’'un courant de char-
ge pour charger le premier terminal a un premier
courant de charge ;

la premiére tension de charge étant inférieure a
un seuil de tension de charge, le premier courant
de charge étant inférieur a un seuil de courant
de charge, et le seuil de tension de charge etle
seuil de courant de charge étant respectivement
une tension de charge et un courant de charge
correspondant a I'état de communication Blue-
tooth entre le premier terminal et le second ter-
minal étant dans I'état normal avant de commu-
ter vers I'état anormal a partir de I'état normal.

Procédé selon I'une quelconque des revendications
2 a 4, comprenant en outre :

la détermination (S202) d’'une quantité d’électri-
cité actuelle du premier terminal ;

lorsque (S2031) la quantité d’électricité actuelle
du premier terminal est supérieure a un premier
seuil de quantité d’électricité et I'état de commu-
nication Bluetooth surveillé est dans I'état anor-
mal, la détermination du fait que le protocole de
charge actuel prend en charge I'ajustement de
la puissance de charge pour charger le premier
terminal a la premiére puissance de charge ;
lorsque (S2032) la quantité d’électricité actuelle
du premier terminal est inférieure a un second
seuil de quantité d’électricité et I'état de commu-
nication Bluetooth surveillé est dans I'état anor-
mal, linitialisation d’un circuit d’interface de
communication sur la base d’'une communica-
tion Bluetooth du premier terminal sur la base
d’un mécanisme de répétition ;
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dans lequel, le premier seuil de quantité d’élec-
tricité est supérieur au second seuil de quantité
d’électricité.

Procédé selon I'une quelconque des revendications
1 a5, comprenant en outre :

le réglage (S303) de la tension prise en charge par
une interface de bus audio sur la base de la com-
munication Bluetooth du premier terminal a une pre-
miére tension, dans lequel, I'interface de bus audio
prend en charge une pluralité de tensions, la pre-
miére tension étant une tension supérieure a une
tension de transmission parmi la pluralité de ten-
sions, etlatension de transmission étant une tension
avant que I'état de communication Bluetooth entre
le premier terminal et le second terminal soit com-
muté vers I'état anormal a partir de I'état normal.

Procédé selon I'une quelconque des revendications
1 a 6, comprenant en outre :

le réglage (S403) d’'un débit de vitesse de commu-
nication pris en charge par une interface de bus
audio sur la base de la communication Bluetooth du
premier terminal a un premier débit de vitesse de
communication, dans lequel, I'interface de bus audio
prend en charge une pluralité de débit de vitesse de
communication, le premier débit de vitesse de com-
munication étant un débit de vitesse de communica-
tioninférieur a un débit de vitesse de communication
de transmission parmi la pluralité de débits de vites-
se de communication, et le débit de vitesse de com-
munication de transmission étant un débit de vitesse
de communication avant que I'état de communica-
tion Bluetooth entre le premier terminal et le second
terminal soit commuté vers I'état anormal a partir de
I’état normal.

Procédé selon la revendication 6 ou 7, dans lequel,
la surveillance du fait que I'état de communication
Bluetooth est dans I'état anormal, comprend :

lors de la détection d’une défaillance de décodage
de l'interface de bus audio, la détermination du fait
que I'état de communication Bluetooth est surveillé
dans I'état anormal.

Appareil de commande de charge, applicable pour
un premier terminal, caractérisé par, I'appareil
comprenant :

un module de surveillance (101), configuré pour
surveiller un état de communication Bluetooth
entre le premier terminal et un second terminal
dans un processus de charge du premier termi-
nal lors de la mise en oeuvre d’'une communi-
cation Bluetooth avec le second terminal ;

un module d’ajustement (102), configuré pour,
lorsque I'état de communication Bluetooth est
surveillé comme étant dans un état anormal,
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ajuster la puissance de charge pour charger le
premier terminal sur la base du protocole de
charge pris en charge par le premier terminal.

protocole de charge rapide programmable,
ajuster la puissance de charge pour charger
le premier terminal a la premiére puissance

20

38

de charge en ajustant une tension de char-
ge du premier terminal a une premiére ten-
sion de charge, et/ou ajuster un courant de
charge pour charger le premier terminal a

10. Appareil selon larevendication 9, dans lequelle mo- 5 un premier courant de charge ;
dule d’ajustement (102) est configuré pour : la premiére tension de charge étant infé-
rieure a un seuil de tension de charge, le
déterminer le fait qu’un protocole de charge ac- premier courant de charge étant inférieur a
tuel prend en charge I'ajustement de la puissan- un seuil de courant de charge, le seuil de
ce de charge pour charger le premier terminal 70 tension de charge et le seuil de courant de
aune premiére puissance de charge, la premié- charge étantrespectivementune tensionde
re puissance de charge étant inférieure a un charge et un courant de charge correspon-
seuil de puissance de charge, le seuil de puis- dant a I'état de communication Bluetooth
sance de charge étant une puissance de charge entre le premier terminal et le second ter-
correspondant a I'état de communication Blue- 15 minal étant dans I'état normal avant d’étre
tooth entre le premier terminal et le second ter- commuté a I'état anormal a partir de I'état
minal étant dans un état normal avant de com- normal.
muter vers I'état anormal a partir de I'état
normal ; 12. Appareil selon la revendication 10 ou la revendica-
lorsque le protocole de charge actuel prend en 20 tion 11, comprenant en outre :
charge I'ajustement de la puissance de charge
pour charger le premier terminal a la premiére un module de détermination, configuré pour dé-
puissance de charge, I'ajustement de la puis- terminer une quantité d’électricité actuelle du
sance de charge pour charger le premier termi- premier terminal ;
nal a la premiere puissance de charge surla 25 un module d’initialisation, configuré pour, lors-
base du protocole de charge actuel ; que la quantité d’électricité actuelle du premier
lorsque le protocole de charge actuel ne prend terminal est inférieure a un second seuil de
pas en charge I'ajustement de la puissance de quantité d’électricité, initialiser un circuit d’inter-
charge pour charger le premier terminal ala pre- face de communication sur la base d’'une com-
miére puissance de charge, la détermination 30 munication Bluetooth du premier terminal sur la
d’'un protocole de charge prenant en charge la base d’un mécanisme de répétition ;
premiére puissance de charge surla base d'une dans lequel, le module d’ajustement (102) est
séquence de détection de charge correspon- en outre configuré pour, lorsque la quantité
dant au protocole de charge pris en charge par d’électricité actuelle du premier terminal est su-
le premier terminal, et I'ajustement de la puis- 35 périeure a un premier seuil de quantité d’élec-
sance de charge pour charger le premier termi- tricité, déterminer si le protocole de charge ac-
nal a la premiere puissance de charge sur la tuel prend en charge I'ajustement de la puissan-
base du protocole de charge prenant en charge ce de charge pour charger le premier terminal
la premiére puissance de charge ; ou a la premiere puissance de charge ;
40 le premier seuil de quantité d’électricité étant su-
11. Appareil selon la revendication 10, dans lequel le périeur au second seuil de quantité d’électricité.
module d’acquisition (102) est configuré pour :
13. Appareil selon I'une quelconque des revendications
lorsque le protocole de charge actuel est un pro- 9 a 12, comprenant en outre :
tocole de charge prenanten charge une pluralité 45
de classes de tension, et une classe de tension un premier module de réglage, configuré pour
correspondant a la premiére puissance de char- définirlatensionrise en charge paruneinterface
ge existe parmi la pluralité de classes de ten- de bus audio sur la base de la communication
sion, ajuster une classe de tension a une classe Bluetooth du premier terminal a une premiére
detension correspondantala premiére puissan- 50 tension, dans lequel l'interface de bus audio
ce de charge ; ou prend en charge une pluralité de tensions, la
dans lequel, le module d’ajustement (102) est premiéere tension étant une tension supérieure
configuré pour : a la tension de transmission parmi la pluralité
de tensions, et la tension de transmission étant
lorsque le protocole de charge actuel estun 55 une tension avant que I'état de communication

Bluetooth entre le premier terminal et le second
terminal soitcommuté vers|'état anormal a partir
de I'état normal ; ou
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'appareil comprenant en outre :

un second module de réglage, configuré pour
définirun débitde vitesse de communication pris
en charge par une interface de bus audio sur la
base de la communication Bluetooth du premier
terminal a un premier débit de vitesse de com-
munication, dans lequel I'interface de bus audio
prend en charge une pluralité de débits de vi-
tesse de communication, le premier débit de vi-
tesse de communication étant un débit de vites-
se de communication supérieur a une tension
de transmission parmi la pluralité de débits de
vitesse de communication, et le débit de vitesse
de communication de transmission étant un dé-
bit de vitesse de communication avant que I'état
de communication Bluetooth entre les transi-
tions du premier terminal et du second terminal
soient commutées vers I'état anormal a partir de
I'état normal.

14. Dispositif électronique (200), comprenant :

une mémoire (204) configurée pour stocker des
instructions ; et

un processeur (220), configuré pour appeler les
instructions stockées dans la mémoire (204)
pour exécuter le procédé de commande de char-
ge selon I'une quelconque des revendications 1
as8.

15. Support de stockage lisible par ordinateur avec des
instructions stockées sur celui-ci, dans lequel les ins-
tructions exécutent le procédé de commande de
charge selon l'une quelconque des revendications
1 a 8 lorsqu’elles sont exécutées par le processeur.
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monitoring a bluetooth communication state between a first terminal and a second
terminal in a process of charging the first terminal

5101

when the bluetooth communication state is monitored to be in an abnormal state,
adjusting a charging power for charging the first terminal based on a charge protocol
supported by the first terminal

Fig. 3
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monitoring a bluetooth communication state between a first terminal and a second
terminal in a process of charging the first terminal

N\ 5301

Y
when the bluetooth communication state is monitored to be in an abnormal state,
adjusting a charging power for charging the first terminal based on a charge protocol
supported by the first terminal

~_ 5302

y

setting the voltage supported by an audio bus interface based on the bluetooth
communication of the first terminal to a first voltage

Fig. 5

monitoring a bluetooth communication state between a first terminal and a second
terminal in a process of charging the first terminal

N\ 5401

when the bluetooth communication state is monitored to be in an abnormal state,
adjusting a charging power for charging the first terminal based on a charge protocol
supported by the first terminal

A 4

setting a communication speed rate supported by an audio bus interface based on the
bluetooth communication of the first terminal to a first communication speed rate

Fig. 6
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